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FOREWORD 

This Indian Standard (Part 2) was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Chemical Methods of Test Sectional Committee had been approved by the Textile Division Council. 

This standard prescribes method for determination of released fomaldehyde. Part 1 of this standard was published 
in 1998 and prescribes method for determination of free formaldehyde. 

This standard calls for the use of substances and/or procedures that may be injurious to health if adequate 
precautions are not taken. It referes only to technical suitability and does not absolve the user from legal 
obligations relating to health and safety at any stage. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed 
or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for rounding off 
numerical values (revised)'. 



TEXTILES 



IS 14563 (Part 2) : 1999 

Indian Standard 
DETERMINATION OF FORMALDEHYDE 



PART 2 RELEASED FORMALDEHYDE 



1 SCOPE 

This standard (Part 2) specifies a method for 
determining the amount of formaldehyde released 
under the conditions of accelerated storage from 
textiles in any form. 

The procedure is intended for use on fabrics having 
releasable formaldehyde in the range of 20 mg/kg and 
3500 mg/kg. For samples having releasable formal- 
dehyde less than the lower limit (20 mg/kg), the result 
is reported as 'non-detectable'. 

NOTE — This standard calls for the use of substances and/or 
procedures that may be injurious to health if adequate precau- 
tions are not taken. It referes only to technical suitability and 
does not absolve the user from legal obligations relating to health 
and safety at any stage. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below; 



IS No. 

6359 : 1971 
14563 (Part 1) : 

1998 
IS 1070 : 1992 

3 PRINCIPLE 



Title 

Method for conditioning of textiles 
Textiles — Determination of formal- 
dehyde: Part 1 Free formaldehyde 
Reagent grade water (third revision) 



A weighed fabric specimen is suspended over water 
in a sealed jar. The jar is placed in an incubator at a 
controlled temperature for a specified length of time. 
The amount of formaldehyde absorbed by the water is 
then determined color ometrically. 

4 REAGENTS 

All reagents shall be of analylitcal reagent grade. 

4.1 Water complying with IS 1070. 

4.2 Acetylacetone Reagent (Nash Reagent) 

Preparation of Reagent — In a 1 000 ml volumetric 
falsk, dissolve 150 g of ammonium acetate in about 
800 ml of water, add 3 ml of glacial acetic acid and 



2 ml of acetylacetone and make up to the mark with 
water. Store in a brown bottle. 

NOTE — The reagent darkens in colour slightly on standing over 
the first 12 h. For this reason the reagent should be kept for 12 h 
before use. Otherwise, the reagent is usable over a considerable 
period of time, at least 6 weeks. However, since the sensitivity 
may change slightly over a long period of time, it is good practice 
to run a calibration curve weekly to correct for slight changes in 
the standard curve. 

4.3 Formaldehyde Solution, approximately 37 
percent (w/v or w/w). 

5 APPARATUS 

5.1 Glass preserving jars, 0.95 1 to 1.0 1 and gas-tight 
sealing caps (see Fig. 1), 

5.2 Small aluminium wire mesh baskets or other 
suitable means for suspending the test specimen above 
the water level inisde the jars. As an alternative to 
the wire mesh baskets, a double strand of undyed 
sewing thread may be used to make a loop in the test 
specimen that has been folded in half twice, suspended 
above the water level. The two double-thread ends 
are draped over the top of the jar and held securely by 
the jar cap. 

NOTE — A simple support for insertion in the preserving jars 
can be constructed as follows: 

Apiece of aluminium wire screening 15.2 cm x 14.0 cm is bent 
around a length of wood 3.8 cm 2 and fastened together to form a 
rectangular, open-ended cage. One side is cut at the corners about 
halfway up the side and the cut section folded inward and fas- 
tened. This folded piece forms the bottom of the wire basket while 
the other three sides form the support legs. Fastening can be ac- 
complished by twisting short lengths of wire through or around 
the appropriate part. 

5.3 Thermostatically controlled incubator, at 49 ± 2°C. 

5.4 Stoppered Volumetric Flasks, 50 ml, 250 ml, 

500 ml and 1 000 ml. 

5.5 Pipettes, 1 ml, 5 ml, 10 ml, 15 ml, 20 ml, 25 ml, 

30 ml and 50 ml volumetric and 5 ml graduated. 

NOTE — An automatic pipette system of the same accuracy as 
manual pipettes may also be used. 

5.6 Burettes, 10 ml and 50 ml. 

5.7 Photoelectric Colorimeter or Spectrophotometer 

(wavelength 350-750 run). 

5.8 25 ml test tubes with glass stopper and colorimeter 
tubes or spectrophotometre tubes. 
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FABRIC 



BASKET 



WATER 



All dimensions in millimetres. 

Fig. 1 Wire Mesh Basket (Aluminium) (on Left) Which is Suspended in a Sealed Jar 
with One Specimen as Shown on the Right 



5.9 Water bath at (40 ± 2)°C. 

5.10 Balance, accurate to 0.2 mg. 

6 PREPARATION OF STANDARD SOLUTION 
AND CALIBRATION 

6.1 Prepare an aproximately 1 500 fig/ml stock 
solution of formaldehyde by diluting 3.8 ml of 
formaldehyde solution (4.3) to one litre with water 
(4.1). Determine the concentration of formaldehyde 
in the stock solution by the method given in Annex A. 

Record the accurate concentration of this standardized 
stock solution. This stock solution will keep for at 
least four weeks and is used to prepare standard 
dilutions. 

6.2 Dilution 

The equivalent concentrations of the formaldehyde in 
the test specimen, based on the mass of 1 g of the test 
specimen and 50 ml of water, will be 50 times the 
accurate concentrations of the standard solutions. 

6.2.1 Preparation of the Standard Solution (S2) 

Dilute 25 ml of the titrated standard solution 
(containing 1.5 |ig/ml of formaldehyde) prepared in 
6.1, with water (4.1) to 500 ml in a volumetric flask. 
This solution contains 75 mg/1 of formaldehyde. 



6.2.2 Preparation of the Calibration Solutions 

Dilute calibration solutions from the standard solution 
(S2), by diluting with water (4.1) in 500 ml volumetric 
flasks, using a minimum of five solutions from the 
following: 

1 ml S2 to 500 ml, containing 0.15 fig CH 2 0/ 
ml s 7.5 mg/kg CH 2 on the fabric 

2 ml S2 to 500 ml, containing 0.30 u.g CH 2 0/ 
ml s 15 mg/kg CH 2 on the fabric 

5 ml S2 to 500 ml, containing 0.75 fig CH 2 G/ 
ml s 37.5 mg/kg CH 2 on the fabric 

10 ml S2 to 500 ml, containing 1.50 fig CH 2 0/ 
ml s= 75 mg/kg CH 2 on the fabric 

15 ml S2 to 500 ml, containing 2.25 fig CH 2 0/ 
ml = 1 12.5 mg/kg CH 2 on the fabric 

20 ml S2 to 500 ml, containing 3.00 fig CH 2 0/ 
nil = 150 mg/kg CH 2 on the fabric 

30 ml S2 to 500 ml, containing 4.50 fig CH 2 0/ 
ml = 225 mg/kg CH 2 on the fabric 

40 ml S2 to 500 ml, containing 6.00 fig CH 2 0/ 
ml s 300 mg/kg CH 2 on the fabric 

Calculate the first order regression curve of the type 
y = a+bx. This regression curve will be used for all 
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measurements. If the test specimens contains a higher 
amount of formaldehyde than 500 mg/kg dilute the 
sample solution. 

NOTES 

1 This double-dilution is necessary to have the same formalde- 
hyde concentrations in the calibrations solutions as in the test 
solutions of the fabrics. If the fabric contains 20 mg/kg 
formaldehyde, a 1 00 g specimen is extracted with 50 ml water; 
the solution contains 20 ug formaldehyde and from this follows, 

1 ml of the test solution contians 0.4 g of formaldehyde. 

2 If the concentration of formaldehyde as measured by titration 
mentioned in Annex A is different, use the accurate concentration 
in preparing the calibration curve. 

7 TEST SPECIMENS 

Do not condition the test specimen because the 
pre-drying and humidity in connection with the 
conditioning may cause changes in the formaldehyde 
content of the sample. Prior to test, store the sample 
sealed in container. 

Form the sample cut at least two specimens into small 
pieces and weigh approximately one gram of the pieces 
to an accuracy of 10 mg. 

NOTE — Storage may be in a ployethylene bag and wrapped in 
aluminium foil. The reason for the storage precaution is that for- 
maldehyde may diffuse through the pores of the bag. In addition, 
catalysts, or other compounds present in a finished unwashed fab- 
ric may react with the foil if in direct contact. 

8 PROCEDURE 

8.1 Place 50 ml of reagent grade water in the bottom 
of each jar (5.2). Suspend one specimen above the 
water in each jar. Seal the jars and place them in the 
incubator (5.3) at 49 ± 2°C for 20 h ± 1 5 min. Remove 
and cool the jars for (30 ± 5) min and remove the 
specimen and baskets, or other support, from the jars. 
Recap the jars and shake them to mix any condensation 
formed on the jar sides, 

8.2 Pipette 5 ml of acetylacetone reagent (4.2) into a 
suitable number of test tubes (5.8), and pipette 5 ml 
of the acetylacetone reagent into at least one additional 
tube for reagent blank. Add 5 ml aliquots from each 
of the sample preserving jars to the tubes and 5 ml of 
water (4.1) to the tube which is used as a reagent blank. 
Mix and place the tubes in a water bath (5.8) at 
(40±2)°C for (30 ±5) min. Cool and read the 
absorbence in the colorimeter or spectrophotometer 
against the reagent blank using a wavelength of 



412 nm in a 10 mm absorption cell. Determine the 
ug/ml formaldehyde in the sample solutions using the 
prepared calibration curve. 

If it is anticipated that the fabrics have formaldehyde 
release levels of more than 500 mg/kg, or if the 
calculated levels of the test using the 5 : 5 ratio are 
more than 500 mg/kg dilute the extract to give 
absorbence in the range of the calibration curve (the 
dilution factor shall be taken into account when 
calculating the results). 

NOTE — Exposure of the developed yellow colour to direct 
sunlight for a period of time will cause some fading. If there is 
appreciable delay (for example, 1 h) in reading the tubes after colour 
development and strong sunlight is present, care should be exercised 
to protect the tubes such as by covering them with a formaldehyde 
free enclosure. Otherwise the colour is stable for considerable time 
(at least overnight) and reading may be delayed, if desired. 

9 CALCULATION 

Calculate the amount of formaldehyde released (F) 
for each specimen to the nearest mg/kg using the 
following equation: 



F = 



C x 50 
W 



where 
C 



concentration of formaldehyde in solution 
(in u\g/ml) as read from calibration graph, 
and 



W = weight of test specimen in grams. 

Calculate the arithmatic mean of two values 

If the result is less than 20 mg/kg report as 'non- 
detectable'. 

10 TEST REPORT 

The test report shall include the following particulars: 



a) 



b) 
c) 
d) 
e) 

f) 



Date when sample was received, the means 

in which it was stored prior to test and the 

date it was tested; 

Description of the sample tested; 

Mass of test specimen; 

Range of the calibration graph; 

The amount of formaldehyde released from 

the sample in ug/g; and 

Any deviation from specified procedure. 
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ANNEX A 

(Clause 6.1 and 6.2.2) 

STANDARDIZATION OF FORMALDEHYDE STOCK SOLUTION 



A-l GENERAL 

The stock solution containing approximately 1 500 jag/ 
ml of formaldehyde shall be accurately standardized 
in order to make precise calculations from the 
calibration curve used in colorimetric analysis. 

A-2 PRINCIPLE 

An aliquot of the stock solution is reacted with an 
excess of sodium sulphite followed by a back titration 
with acid solution in the presence of thymolphthalein 
as indicator. 

A-3 APPARATUS 

A-3.1 Volumetric Pipette, 10 ml. 

A-3.2 Volumetric Pipette, 50 mL 

A-3.3 Burette, 50 mL 

A-3. 4 Erlenmeyer Flask, 150 ml. 

A-4 REAGENTS 

A-4.1 Sodium sulphite, Na 2 S0 3 = 1 mol/1; made 
by dissolving 126 g of anhydrous Na 2 S0 3 per litre of 
water (4.1). 

A-4.2 Thymolphthalein, 10 g/1 in ethanol. 

A-4.3 Sulphuric Acid, H 2 S0 4 = 0.01 mol/1. 

NOTE — This reagent may be purchased in standardized form 
or should be standardized using a standard sodium hydroxide 
solution. 



A-5 PROCEDURE 

Pipette 50 ml of sodium sulphite (A-4.1) into the 
Erlenmeyer flask (A-3. 4). Add two drops of 
thymolphthalein indicator (A-4.2) and a few drops of 
sulphuric acid (A-4.3), if necessary until the blue 
colour disappears. 

Pipette 10 ml of the stock formaldehyde solution to 
the flask (the blue colour will reappear). Titrate the 
solution with sulphuric acid (A-4.3) until the blue 
colour is discharged. Record the volume of sulphuric 
acid solution used. 

NOTES 

1 The volume of sulphuric acid shall be approximately 25 ml. 

2 A calibrated pU meter mass be used in place of thymolphthalein 
indicator, in which case the end point is reached at/?H = 9.5. 

Carry out the procedure in duplicate. 

A-6 CALCULATIONS 

1 ml of 0.01 mol/1 sulphuric acid is equal to 0.6 mg of 
formaldehyde 

Calculate the formaldehyde concentrations in the stock 
solution in |ig/ml from the following equation: 

Volume of sulphuric acid used (in ml) x 0.6 x 1000 

Volume of sample used (in ml) 
Calculate the average of the results and use the 
accurate concentration in preparing the calibration 
curve for the colorimetric analysis. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Handbook' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. TX 05 (0316). 



Amendments Issued Since Publication 

Amend No. Date of Issue Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters : 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10 002 Telegrams : Manaksanstha 

Telephones : 323 01 31, 323 33 75, 323 94 02 (Common to all offices) 

Regional Offices : Telephone 



Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg / 323 76 17 

NEW DELHI 110 002 1 323 38 41 



Eastern : 1/14 C. I. T. Scheme VII M, V. I. P. Road, Kankurgachi f 337 84 99, 337 85 61 

CALCUTTA 700 054 1 337 86 26, 337 91 20 



Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160 022 f 60 38 43 

60 20 25 



{ 



Southern : C. I. T. Campus, IV Cross Road, CHENNAI 600 113 J 235 02 16, 235 04 42 

| 235 15 19,235 23 15 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) / 832 92 95, 832 78 58 

MUMBAI400 093 \ 832 7o 91, 832 78 92 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. NAGPUR. PATNA. PUNE. RAJKOT. THIRUVANANTHAPURAM. 



Printed at ; Prabhat Offset Press, New DeIhi-2 



